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第四，在对 ZnO 纳米纤维研究的基础上，将 Ag 复合到 ZnO 纤维结构中并
对其光催化性能进行了研究。发现 Ag 粒子的加入使得光生电子－空穴对无法结
合，从而大幅提高 ZnO 的光催化活性。以染料罗丹明 B（RhB）在受到紫外光
照后发生的浓度变化情况，来判断分析 ZnO 和 ZnO-Ag 复合纳米纤维的光催化
活性。当 Ag 的含量为 7.5 wt.%时，复合纤维具有最佳催化效率，比不添加 Ag






































The evolution of nanoscience and nanotechnology mainly includes three im-
portant steps, that is, the controlling growth of nanostructures, and then followed by 
characterizing, modeling and extracting optimizing properties,while the final aim is to 
achieve nanodevices with high performance which will deeply influence both the in-
dustrial and social development. 
In this paper, the series of functional nanofibers were prepared by using sol–gel 
processing and electrospinning technique,and test the properties of the nanofibers.  
With PVP (polyvinyl pyrrolidone) is a polymer, cobalt acetate, nickel acetate,zinc 
acetate, zinc nitrate, silver nitrate ,respectively, as the raw material. According to the 
molar ratio of compoundthe, the precursor solution is configured. We obtained good 
morphological nano-fibers of NiCo2O4, ZnO, ZnO-Ag through electrospinning with 
controlling of precursor solution concentration, viscosity, composition, and electro-
static spinning process air humidity, temperature, voltage, speed and other factors to 
liquid. 
In the conventional electrospinning apparatus, the planar substrate is replaced by 
"copper bridge." Electric force is split into two forces directed in opposite directions 
by "Copper bridge". Nanofibers are stretched along to the direction perpendicular of 
the gap, parallely deposited on the gap. Then, the orderly fibers are collected in an 
electrode. 
In order to obtain a fine electrode, magnetic sputtering, screen printing is an ef-
fective method. Ordered fibers are tightly fixed on the electrode, be simple device, 
various fiber properties can be tested. To test the performance of various fibers, a so-
phisticated test systems are built. As a good foundation for our research team at the 
future study. 
Heterostructure  ZnO-Ag nanofibers exhibit superior photocatalytic properties, 
















photocatalytic activity of ZnO and ZnO-Ag composite nanofibers. The results show 
that the photocatalytic properties of ZnO-Ag (7.5wt.%) is 15 times of that of ZnO . 
The excessive load of silver will not only reduce the effective surface area of the cat-
alyst and also is possible to form electron – hole recombination centers and then re-
duce photocatalytic properties. 
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图 1.1 Top—Down 分割模式 
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